10                                    LECTURE  II.
of the space-element. The ordinary geometry with the point as element deals with space as three-dimensioned, conformably to the three constants determining the position of a point. A dual transformation gives the plane as element; space in this case has also three dimensions, as there are three independent constants in the equation of the plane. If, however, the straight line be selected as space-element, space must be considered as four-dimensional, since four independent constants determine a straight line. Again, if a quadric surface P2 be taken as element, space will have nine dimensions, because every such element requires nine quantities for its determination, viz. the nine independent constants of the surface F^\ in other .words, space contains oo 9 quadric surfaces. This conception of hyper-spaces must be clearly distinguished from that of Grassmann and others. Pliicker, indeed, rejected any other idea of a space of more than three dimensions as too abstruse. — The work of Monge that is here of importance, is his Application de Vanalyse a la gfomttrie, 1809 (reprinted 1850), in which he treats of ordinary and partial differential equations of the first and second order, and applies these to geometrical questions such as the curvature of surfaces, their lines of curvature, geodesic lines, etc. The treatment of geometrical problems by means of the differential and integral calculus is one feature of this work; the other, perhaps even more important, is the converse of this, viz. the application of geometrical intuition to questions of analysis.
Now this last feature is one of the most prominent characteristics of Lie's work; he increases its power by adopting Pliicker's idea of a generalized space-element and extending this fundamental conception. A few examples will best serve to give an idea of the character of his work ; as such an example I select (as I have done elsewhere before) Lie's sphere-geometry (Kugel-geometrie).ll possible algebraic correspondences.    He
